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Abstract : An algorithm was developed to estimate stability indices (SI) over the Korean peninsula
using Terra Moderate Resolution Imaging Spectroradiometer (MODIS) infrared brightness
témperatures (TBs). The SI is defined as the stability of the atmosphere in the hydrostatic equilibrium
with respect to the vertical displacements and is used as an index for the potential severe storm
development. Using atmosphere temperature and moisture profiles from Regional Data Assimilation
and Prediction System (RDAPS) as initial guess data for a nonlinear physical relaxation method, K
index (KI), KO index (KO), lifted index (LI), and maximum buoyancy (MB) were estimated. A fast
radiative transfer model, RTTOV-7, is utilized for reducing the computational burden related to the
physical relaxation method.

The estimated TBs from the radiative transfer simulation are in good agreement with observed
MODIS TBs. To test usefulness for the short-term forecast of severe storms, the algorithm is applied to
the rapidly developed convective storms. Compared with the SIs from the RDAPS forecasts and NASA
products, the MODIS SI obtained in this research predicts the instability better over the pre-convection
areas. Thus, it is expected that the nowcasting and short-term forecast can be improved by utilizing the
algorithms developed in this study.
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Table 1. Characteristics of MODIS six infrared channels used in this study.

Primary atmosphere Band Bandwidth Tyysiea (K) Rad1a.nce at Tty ical NEAT(K)
application (um at 50% response) typical WmZsr'mh) Specification
27 6.535-6.895 240 116 0.25
Moisture profile 28 7.175-1.415 250 2.18 0.25
29 8.400-8.700 300 9.58 0.05
31 T 10.780-11.280 300 9.55 0.05
Surface temperature 2 11.770-12.270 300 8.94 0.05
Temperature profile 33 13.185-13.485 260 452 0.25
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Fig. 1. MODIS infrared spectral response functions and nadir-viewing brightness temperatures
spectrum of the standard atmosphere (adapted from Menzel et al, 2002).
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Fig. 8. Geographical distributions of stability indices from RDAPS data at 0300UTC 27 October 2003:
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(a) GOES IR 1 1mage (b) Surface weather map
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Fig. 9. GOES infrared image (a), surface weather map from KMA (b), lifted index from GDAAC (c), and K
index from GDAAC (d) at 0300UTC 27 October 2003.
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Fig. 10. Geographical distributions of stability indices from MODIS data at 0300UTC 27 October 2003:
(a) KI, (b) KO, (c) L, (d) MB
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Fig. 11. GOES visible image (left) and surface weather chart (right} at 0600 UTC 31 July 2004.
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(b) KI from GDAAC
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Fig. 12. GOES visible image (a) and K index from GDAAC (b) at 0200 UTC 31 July 2004.
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Fig. 13. Kindices from RDAPS (a), and from retrieved MODIS profiles (b) at 0200UTC 31 July 2004.
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